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Abstract — With the COVID-19 pandemic, teaching highly skilled subjects such as robotics becomes a huge
challenge, especially where schools are bound for distance learning. The study utilized the robotics flipped
instruction in the hybrid online learning with the synchronous and asynchronous mode of delivery — a
screen-to-screen teaching and learning process where students can work online and offline depending on
their availability. Based on the findings of the study, the robotics flipped instructional model A-P-P-E-A-R
was developed. Assess, plan, and program are part of the asynchronous or out-of-class activities whereas
execute, analyze, and re-assess are part of the synchronous or in-class activities.

The study concluded robotics flipped instruction is an effective alternative teaching strategy since there
was an improvement in the students’ learning outcomes. Consequently, students under the robotics flipped
instruction perform better in terms of motivation and achievement. Moreover, results showed that female
Students are more extrinsically motivated while male students are more intrinsically motivated.
Furthermore, the effectiveness of robotics flipped instruction revealed a between medium to large effect
size. This implies a greater magnitude of the effect of the flipped learning environment in a robotics class.
However, respondents of the study experienced several challenges in using flipped robotics instruction.
These include (1) use of technology (2) delivery of instruction (3) targeting content and performance
standards (4) preparation time and (5) internet connectivity.
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INTRODUCTION

The COVID-19 pandemic brought drastic changes that
affected all aspects of human life. The education sector is
one of the most affected by the “no contact policy” to
minimize the transmission of the virus. Educational
institutions then rushed to distance education, remote
teaching, and online learning to continue educating the
learners amidst the pandemic [1]. Without clear policy and
guidelines, challenges arise such as curriculum,
instruction, and assessment, particularly in online classes.
It also includes sudden pedagogical transition that is found
to be challenging for teachers, students, and stakeholders
[2]. Since the field of education was forced to change its
landscape to be relevant and responsive to the “new
normal”, school leaders, educators, and classroom
teachers are compelled to rethink and redesign to address

explored in this new era of teaching and learning. In the
Philippines, the basic education learning continuity plan is
the response of the Department of Education (DepEd) to
the challenges posed by COVID-19. Distance learning
also called distance education, e-learning, and online
learning is a form of education in which the main elements
include physical separation of teachers and students during
instruction and the use of various technologies to facilitate
student-teacher and student communication [4].

Robotics is a highly skilled subject that must be taught
engagingly — one that would allow students to apply their
newfound knowledge and skills into projects and activities
that would exhibit their learning. Lai [5] suggested that
motivation can be manipulated through certain
instructional practices. Teachers need to identify the
different factors that affect the students’ motivation to be

these challenges and seek opportunities.

Many educational systems are contemplating
responsive approaches to implement the curriculum and
redefine the approaches to instructional implementation
[3]. While technology has a part to play, it is important to
note that it is effective teaching that makes the difference.
Pedagogy is the key to effective learning and should be

able to sustain and further develop it. [6]. Likewise, it is
essential in designing teaching instruction and pedagogy.
Teaching robotics which includes robot assembly and
programming is challenging especially now where online
modality is used in most educational institutions. [7]
suggested a blended approach as an ideal model for e-
learning. Flipping the classroom using the hybrid learning
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model in teaching robotics is worth exploring. This
technology-based strategy involves designing online
activities for students, synchronously or in-class (during
class) and asynchronously or out-of-class (before class).
By extension, this means that students study instructional
materials and perform activities during asynchronous
learning and apply knowledge and skills from these
materials during synchronous learning in an online flipped
classroom.

Flipping the traditional way of teaching means
shifting to an active learning process [8] in which the
method is mostly student-centered and focused on the
learning process [9]. In a flipped classroom, students
study instructional material before class and apply this
material during class [10]. Running the traditional
classroom in reverse, hence, the name inverted
classroom. Literature also revealed that flipped
classrooms allow for better utilization of class time
through practical works, applications, and laboratory
activities rather than inactive lectures [9], [11], [12],
allowing more class time for hands-on activities done
collaboratively to promote social interaction [13]-[14]
and use of class time to deepen their understanding in an
engaging approach, discussion, and application in the
problem-solving activities [15]-[16]. These advantages,
however, involved the face-to-face modality of teaching.
This study explores utilizing the flipped classroom in
online teaching using a hybrid model with synchronous
and asynchronous learning.

Though many studies have been conducted regarding
the flipped classroom, there is not sufficient result on the
impacts of the online flipped classroom on the
performance and motivation of students in robotics. This
study will help contribute to the existing literature in
teaching in a flipped classroom environment — converting
traditional instruction into flipped instruction. It was
hoped that the robotics flipped instruction would help
achieve better performance and higher motivation among
students and develop an instructional model for teachers
who are willing to explore the alternative teaching
strategy.

OBJECTIVES OF THE STUDY

This paper examined the effects of using a flipped
classroom environment in teaching robotics online.
Specifically, this study aims to shed light on the following
questions: (1) What are the students’ learning outcomes
before and after the use of flipped instruction in robotics
in terms of performance and motivation? (2) Is there a
significant difference in the learning outcomes before and
after the use of flipped instruction in robotics in the
aforementioned variables? (3) What challenges are
encountered on the use of flipped instruction in robotics
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based on the perspectives of students and teachers? (4)
What virtual instructional model can be developed?

MATERIALS AND METHODS
Design

The study employed the one-group pretest-posttest
design. This is a quasi-experimental research design in
which the same dependent variable is measured in one
group of participants before (pretest) and after (posttest)
treatment is administered [17].
Participants

The researcher employed purposive sampling to recruit
participants who were willing to participate, and at the
same time had the information needed for the study [18]-
[20]. To initiate the study, the following conditions were
established: (1) Participants must be teachers or learners in
a public school (DepEd — NCR); (2) participants must be
teachers and learners in the junior high school level, and
(3) participants must be involved in the robotics program
in their school. The participants were selected using
homogeneous sampling. This type of nonprobability
sampling aims to achieve a homogeneous sample whose
units share the same characteristics of the particular group
of interest [19]. Thirteen (13) DepEd junior high schools
participated in the study. Seven of which are science high
school and the remaining six are a regular high school.
Twenty-six teachers (26) and four hundred eight (408)
students constitute the four hundred thirty-four (434)
respondents in the study.
Instruments

To measure the learning outcomes, two research
instruments were given to the student participants before
and after utilizing robotics flipped instruction. First, the
achievement test in which items were taken from the
VEXcode VR [released test questions], a standardized test
used in online robotics education. To ensure its
appropriateness for measuring the desired skills and
concepts that have been covered within the conduct of the
study, the researcher chose only fifty (50) items. These
items were in multiple-choice format taken within 60
minutes. Each item has four choices and one keyed
answer. It specifically measures the performance of the
students before and after [pretest posttest] using the
robotics flipped instruction. Second, the Robotics
Motivation Questionnaire II (RMQ II) adapted from the
works of Glynn et al [21] was utilized to assess students’
motivation. It is a 5-Likert scale survey consisting of
twenty-five (25) statements and with Cronbach’s alpha of
0.92. The researcher chose only the 10 items specifically
pertaining to intrinsic and extrinsic motivations to
determine the learning outcomes of the students in robotics
flipped instruction. In order to better understand what they
think and how they feel about the robotics flipped

Asia Pacific Journal of Management and Sustainable Development
Volume 10, No 2., March 2022



Naval, Utilization of Robotics Flipped Instruction to Students Learning Outcomes

instruction, participants responded to the statements from
the perspective of “When I am in robotics class...” The
following are the interpretations of the ratings using the
Likert scale in the motivation questionnaire: 4-Always, 3-
Often, 2-Sometimes, 1-Rarely, and 0-Never.

A third survey questionnaire was used to determine the
demographic profile as well as the challenges encountered
by the student and teacher respondents in using the
robotics flipped instruction. The following are the
interpretations of the ratings using the 5-Likert scale: 5-
very large extent, 4-large extent, 3-moderate extent, 2-
little extent, and 1-no extent at all. Research instruments
were validated by five (5) experts: professor, principal,
headteacher, robotics coach, and robotics teacher for
contextualization. Revisions were made based on the
comments and suggestions of the validators.

Procedure

The researcher programmed the survey questionnaire
in Google forms. Then, the link to the Google forms was
distributed to selected participants via private messages.
Responses were automatically generated in excel file
format for data analysis. The data gathered were utilized
to investigate the effects of the robotics flipped instruction
on students learning outcomes. The implementation was
carried out over eight weeks in the second quarter of the
school year 2020-2021. Likewise, participants were
oriented on the flipped classroom environment.

Moreover, quantitative data were collected at different
times to measure the learning outcomes of the students in
the robotics flipped instruction. Students’ performance
was measured through their mean scores in the pretest and
posttest. The tests were administered in online mode.
Similarly, participants’ level of motivation was assessed
online using the RMQ II before and after the intervention.
Analysis

The researcher utilized the Statistical Package for the
Social Sciences (SPSS), a software package used for
statistical analysis. T-test for a paired sample was used to
test if there is a significant difference in the mean scores
of students before and after the use of robotics flipped
instruction. To measure the effect size, Cohen’s d for

independent samples t-tests (between group design) was
2t

N
Alternatively, the level of motivation in learning
robotics in a flipped environment was determined using
descriptive analysis. It involved descriptive statistics
specifically, the measures of frequency and central
tendency. The same method was used to analyze the data
for the challenges encountered by the respondents in using
the robotics flipped instruction.
Ethical Consideration
To participate in this study, respondents were asked to
submit a signed informed consent form and parental

utilized using the equation, d =

consent as applicable. Consent forms indicated the
purpose of the study, the rights and roles of participants,
and the statement of confidentiality to protect the
participants’ right to privacy. At any point during the
conduct of the study, respondents may choose to
discontinue their participation.

RESULTS AND DISCUSSION

Table 1 shows that students scored higher in the post-
test (M=31.26) than in the pretest (M=28.65). Moreover,
the increase in the mean scores between pretest and
posttest is attributed to the use of the alternative teaching
strategy. This means that students perform better with
flipped robotics instruction. Several researchers agree that
active learning — or variations referred to as interactive
instruction, experiential learning, or “learning by doing” —
has resulted in positive learning outcomes [9].

Table 1. Pre-Post Mean Scores

N Mean SD Std. Error
Mean
Pretest 408 28.65 3.57 177
Posttest 408 31.26 3.84 .190
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Danker [15] concluded that flipped classrooms had a
promising impact on student learning and achievement. In
the literature, as observed in this study, it was found that
the flipped classroom approach increases the academic
ability of students. Asiksoy and Ozdamli [16] revealed that
flipped classroom approach when adapted to the Attention,
Relevance, Confidence, and Satisfaction (ARCS)
motivation model in teaching a particular physics course
has a more positive effect than the traditional approach. In
addition, Hung’s [22] study on flipped classroom had
positive effects on academic achievement, attitude, and
lesson participation levels of students. Accordingly,
flipped classroom helps in developing information literacy
and critical thinking skills through domain knowledge
learning in digital classrooms [23]. However, several
studies found no increase in the achievement of the
students using a flipped-classroom approach, when
compared with the traditional approach. According to Cabi
[24], students resist learning the topics on their own
outside the classroom instead they prefer learning topics
from the instructor inside the class. Among other problems
were lack of time to study outside the class, difficulty in
understanding the topics, and learning difficulty. The
study of Frydenberg [25], revealed that a smaller class size
and a classroom with table rather than rows of fix seating
is more conducive for implementing FC. The ability for
the instructor to circulate among the students is crucial to
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their success. Winter [26] found that some students were
reluctant to engage in the discussion-oriented activities.
Also, teachers often feel uncomfortable in their new role
as a facilitator.

While intrinsic motivation is performing a task for its
own sake, motivation to perform a task as a means to an
end such as good grades is extrinsic. According to Cerasoli
[27] intrinsic and extrinsic motivations are equally vital for
performance. Both types of motivation are important in
contributing to students’ success in their courses or
subjects [28], [6].

Before the intervention, the extrinsic motivation of
male students is greater than female students (M=2.383;
M=2.197) and their intrinsic motivation is less than their
opposite (M=2.214; M=2.336). After the intervention,
reverse results were obtained: the extrinsic motivation of
the female students is higher than the male students
(M=3.842; M=3.708) and their intrinsic motivation is
lower than their opposite (M=2.495; M=2.57). This result
is like the study of Naval [6] where male and female
students are found to be motivated differently using
practical works in teaching physics.

The study revealed that males were seen to be
intrinsically motivated being satisfied and personally
interested in robotics while females were extrinsically
motivated by grades. Male students find learning robotics
interesting, relevant in their lives, meaningful, boosts their
curiosity and that they find it enjoyable. On the other hand,
female students focus on getting high grades in learning
robotics and performing better than others.

5
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% 8D
Intrinsic Intrinsic Extrinsic Extrinsic
Before After Before After
B Male 2214 2.57 2.383 3.708
OFemale 2.336 2.495 2.197 3.842

®Male O Female

Fig. 1. Types of motivation.

With the flipped classroom environment, students’
motivation to learn robotics increased. Theodoropoulos et
al [29] corroborated that educational robotics strengthens
the intrinsic motivation of the learners in his study on
learning Computer Science. Afar and Khine [30] stated
that to increase the learners’ motivation and catch their
attention, it is necessary to involve technology in the

process of learning especially in the 21%-century learning
environment.

Furthermore, the higher mean scores in the posttest
mean that students are more extrinsically motivated to
learn robotics. Tugun et al [31] showed similar findings
that students have positive views about environments in
which the flipped classroom learning method is applied;
they feel happy about the lectures taught with the flipped
classroom learning method and they prefer the flipped
classroom model.

A paired samples test was conducted to compare mean
scores in pretest and posttest. There was a statistically
significant difference in the scores for pretest (M=28.65,
SD=3.57) and posttest (M=31.26, SD=3.84) conditions; t
(203) = -11.35, p = 0.000. These results suggest that
robotics flipped classroom really does have an effect on
students’ performance. Specifically, the results suggest
that when a flipped classroom is applied in robotics class,
students perform better.

Table 2. Significance Level of Pre-Post Mean Scores

Paired Differences

50, O )
s 95% Confidence

Mean  SD Firor IIJIEIr\-'.alUfIIhe t df  pvalue
M Difference
Mean = Upper
PRS- 61 a6 0 406 206 LM 47 000

Postiest

From the given table, the computed p-value is less than
the 0.05 level of significance. Therefore, there is a
significant difference between the mean scores of the
pretest and posttest. This means that using flipped robotics
instruction promotes learning and that students perform
better. Most experts agree that students learn best when
they take an active role in the education process,
discussing what they read, practicing what they learn, and
applying concepts and ideas.

Researchers agree with the result of the study that the
flipped classroom increases students' academic success
[32]-[35]. By making time for more learning activities, the
flipped classroom accommodates closer interaction
between teachers and students which in turn improves
students’ academic achievement and persistence [36].
According to Lag and Sale [8], the evidence is
accumulating that teaching for active learning leads to
better student performance and lower failure rates than
lecture-based teaching [37].

Cabi [24]’s study results, however, showed that there
were no statistically significant differences between the
scores of the two groups and that flipped classroom does
not yield significant impacts on increasing the students'
academic achievement. Few other studies support this
finding [38]-[39].
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To determine how effective the robotics flipped
instruction is in terms of effect size, Cohen’s d was used.
It is an appropriate effect size for the comparison between
two means. It was used to describe the results in terms of
measures of magnitude. From the data gathered, computed
d =-0.704. Based on Cohen’s convention, the computed
value is considered between medium to large effect size.
Effect size is a quantitative measure of the magnitude of
the experimenter effect. The larger the effect size the
stronger the relationship between the two variables.

Tugun et al [31]’s study showed the same result, the
success rate of the experimental group students in flipped
classroom education was higher than the control students
learning in a traditional method. Similarly, comparing the
flipped classroom with traditional teaching revealed small
summary effect size estimates on student learning in favor
of the flipped classroom according to the study of Lag, and
Sele, [8].

The level of the intrinsic and extrinsic motivations of
the students in both groups increased. However, the
difference in increase of the level of motivation is different
as shown in figure 2.

4 L.
> .
= B
0 o A
Intrinsic Extrinsic
M Before 2.275 2.29
O After 2.5325 3.775
= Before 0 After
----- Linear (Before) - - - - - Linear (After)

Fig. 2. Level of motivation.

Students sometimes think and feel that they are
intrinsically and extrinsically motivated when they are in
the robotics class. After the intervention, participants offen
and always think and feel that they are motivated
intrinsically (M=2.53) and extrinsically (M=3.78)
respectively. Students are more extrinsically motivated as
reflected in their posttest scores in learning robotics in a
flipped classroom environment. Conversely, students are
less intrinsically motivated in the flipped classroom. Lag
and Szle [8] states that the elements such as preparation,
tests, and activities that supposedly should enhance
learning are also likely to entail a larger workload on
students. These activities are done remotely during
asynchronous as preparation for the synchronous session
which could affect outcomes, in particular student
motivation.

Motivation is essential in designing teaching
instruction and pedagogy. Gillet et al[40] articulated that
knowing the different variables that influence academic
performance is necessary to improve not just the teaching
strategies but also the learning process. Therefore, in order
to sustain and further develop learners’ motivation, it is
necessary for teachers to be able to identify the different
factors that affect it. Motivation can be manipulated
through certain instructional practices [5]-[6]. In this
study, the increase in motivation of students is attributed
to the use of robotics flipped instruction. The same results
were observed by Tugun et al [31] that the application of
the flipped classroom education method increased the
motivation of students. Correspondingly, Asiksoy, and
Ozdamli [16] found that the experimental group students
achieved more than the students in the control group as
well as an increase in motivation and self-sufficiency of
the students.

Moreover, the results of the study showed that students
are more extrinsically motivated to work on tasks to attain
a desirable outcome such as a good grade as reflected in
their scores in the posttest. This is similar to the study of
Gillet et al [41] which explained that teachers and parents
frequently stress the importance of academics for future
endeavors more than conveying that learning can be fun.
Diseth et al [42] justified that extrinsic motivation fuels
high school students’ behavior and academic performance
since intrinsic motivation was found to decline at this age
range.

Both teachers and students were asked regarding the
challenges they encountered in teaching and learning
robotics. Figure 3 revealed the different experiences of
respondents using robotics flipped instruction in terms of
(1) use of technology (2) delivery of instruction (3)
targeting content and performance standards (4)
preparation time and (5) internet connectivity.

Teachers agreed to a moderate extent (M=3.45) that
the main concern in flipping the class is time. Structuring
and designing both out-of-class and in class activities take
longer preparation time compared to traditional
instruction. According to Jang and Kim [43], the planning
of in-class activities does require much more preparation
than anticipated in advance. Students also find time as a
challenge to a moderate extent (M=3.07). Students
reported that the time in accomplishing activities
asynchronously as well as screen time increases with the
flipped classroom. However, Fetaji et al [44] mentioned
that most students’ attention is unconsciously getting
diverted to surfing the internet for other matters such as
online games and social media. The same result was
yielded in the study of Illie et al [45] where increased time
is one of the disadvantages in the flipped classroom.
According to [12], the flipped classroom does require extra
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effort on planning and preparation for teachers while
students need to allow extra time for learning such as
watching lessons outside class hours [46]. Unlike
traditional instruction, preparation for the in-class
activities is expected in robotics flipped instruction.
Materials are posted online for their reference, exercises
and quizzes are given as formative assessments, and
videos are provided for effective visualization and
programming. In the study conducted by Cabi [24],
coming to classes prepared and completing the
assignments in class are the positive aspects of the flipped
classroom model. This also promotes self-efficiency and
self-directed learning [47].
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Fig. 3. Challenges in robotics flipped instruction.

The lack of internet access or the poor internet
connection was reported to be a moderate extent (M=3.28,
M=2.92) by both students and teachers as a challenge in
robotics flipped instruction. According to [48], not
everyone can afford an internet connection or fully access
various online materials that are needed. This is consistent
with the majority of the students taking online classes
other than robotics since the quality of the output and
efficiency are affected. Teachers all over the country
shared the same struggle as they prepare the learning
materials asynchronously and use them in synchronous
meetings. According to Salac and Kim [49], the
Philippines had a meager average internet speed of 2.8
Mbps and lags behind contemporary developing countries
in Asia in terms of internet connectivity. Similarly,
unreliable internet connections and out-of-date devices are
indeed a challenge for online distance modality [50].

The use of technology seemed to be more challenging to
teachers than students (M=2.86, M=2.41). With
emergency remote teaching, teachers need to equip
themselves with the use of technology. Though there are
pieces of training provided for teachers before the start of
the school year, the actual teaching in an online platform
is a first for most of them. Hence, there is still the fear of
using technology. According to Mandinach and Cline
[51], educators go through four (4) stages of development
with their use of technology: survival, mastery, impact,
and innovation. Fetaji et al [44] stated that technology is a
fundamental part of a flipped classroom, and that the
integration of technology can improve student motivation
in classroom instruction. Since robotics focuses on
developing skills, the use of technology is a necessity.
Teachers need to develop confidence and competence in
the use of technology for transformational and active
learning to happen.

Both teacher and student respondents agreed that
targeting the content and performance standards (M=2.14,
M=2.29) as well as delivery of instruction (M=2.26,
M=2.34) were of little extent as a challenge in robotics
flipped instruction. According to Berry [11], flipped
classroom in robotics class is worth it because the
discussion is more in-depth, and students perform better in
the given task. The learning content and activities
prepared by the teachers are well received by the students.
This means that the level of difficulty of the lessons
matches that of the learning competencies students need to
acquire. In flipped classroom robotics class, appropriate
and timely feedback, easy-to understand materials, and
assessments ensure a successful learning process [12]. The
strategy used, robotics flipped instruction, worked well for
both students and teachers. This means that the alternative
way of teaching robotics did facilitate the teaching and
learning process in hybrid online classes.

In flipping the robotics class, the A-P-P-E-A-R virtual
instructional model was developed. Figure 4 shows the
steps on how to use the virtual instructional model in a
flipped robotics classroom environment.

Assess, plan, and program are part of the
asynchronous or out-of-class activities whereas execute,
analyze, and re-assess are part of the synchronous or in-
class activities. First, assess - with the materials and
resources provided in the learning management system
(LMS), students' understanding of the concepts is assessed
formatively. This step helps the teacher in recognizing the
needs, addressing them, and bridging the gaps. Second,
plan - the teacher prepares specific learning activities with
clear objectives. Planning also involves organizing and
strategizing meaningful activities that enhance students’
higher order thinking skills. Third, program - creating
programs and testing them out to solve a given problem
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provides meaningful learning engagement. Students work
remotely either independently or collaboratively while the
teacher communicates with the students thru the LMS.
These serve as their practice to develop the necessary skills
needed for the in-class activities. Fourth, execute —
performance tasks will be given to the class during the
synchronous session. Here, students are expected to
demonstrate their knowledge and skills as they attempt to
solve the problem through programming and
collaboration, sometimes in the form of simple
competition. Fifth, analyze - feedback and comments are
then given to the students while analyzing their output for
improvement. The teacher facilitates and guides them
through breakout rooms in video conferencing. Sixth, re-
assess - students’ final output will be re-assessed during
their presentation (summative assessment) using rubrics

and a set of criteria.
/ Assess \

= i
\am”

Fig. 4. A-P-P-E-A-R instructional model.

According to Keh et al [52], it is essential to develop
an educational pedagogy that is founded in robotics and
other educational technology to keep up with the trend of
the continuously changing world. In transitioning into a
flipped classroom careful planning and flexibility on the
part of the teacher are expected [53]. Yanjie et al [54]
require that the teacher is an expert in the content while
taking into account the ability of the learners [55].
According to Marks [56], it is also important to design and
organize materials in LMS.

The result of the present study agreed with the works
of Herreid et al [57] which revealed that a flipped
classroom environment renders better use of class time and
flexible technology, and that of Ortiz [58] in which
robotics boosts learners’ motivation through continuous
practice of programming and related skills. Several studies
have shown how instruction in a flipped classroom
environment shapes the outcomes of a robotics class: It

excites the learners through competition, provide hands-on
experience, and develop skills in computational thinking
[44]; Tt fosters a more in-depth discussion and better
performance [11]; It is a successful learning process
combined with prepared materials for ease of
understanding, providing appropriate and timely feedback,
and series of formative assessments to check
understanding [12].

The A-P-P-E-A-R virtual instructional model of the
robotics flipped instruction creatively helped students to
manage their learning through the use of technology with
the teacher as facilitator. Moreover, the student's level of
motivation and academic achievement also increased. The
same results were found by Kazez, and Geng [59] that with
the use of technology - Lego and robotics, students’
motivation and self-confidence increased.

CONCLUSION AND RECOMMENDATION

In the utilization of the robotics flipped instruction,
students’ performance and motivation, both intrinsic and
extrinsic increased. The study also revealed that there is a
significant difference between the mean scores of the
pretest and posttest. This signifies that students perform
better using the robotics flipped instruction. Furthermore,
the effectiveness of flipped robotics instruction revealed a
between medium to large effect size. This implies a greater
magnitude of the effect of the flipped learning
environment in teaching robotics online.

Challenges that are encountered in robotics flipped
instruction include preparation time and internet
connectivity to a moderate extent. Respondents of the
study agreed to have the challenges regarding the use of
technology, delivery of instruction, and targeting content
and standards to a little extent in utilizing robotics flipped
instruction. However, teachers are more technologically
challenged than students.

Using the robotics flipped instruction, the virtual
instructional model developed in the study is called A-P-
P-E-A-R which stands for assess, plan, program, execute,
analyze, and re-assess. Assess, plan, and program are part
of the asynchronous or out-of-class activities whereas
execute, analyze, and re-assess are part of the
synchronous or in-class activities. The A-P-P-E-A-R
virtual instructional model of the robotics flipped
instruction creatively helped students to manage their
learning through the use of technology with the teacher
as facilitator.

It is recommended that the robotics flipped
instruction be more prevalent in educational institutions
with robotics programs as an alternative teaching strategy
in teaching robotics. Similar studies might be conducted
with a longer interval between pretest and posttest.
Applications of the flipped classroom should be carried
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out effectively by all teachers across disciplines in all
levels of education using the hybrid online with
synchronous and asynchronous modality in teaching and
learning. It is also recommended to use the A-P-P-E-A-R
instructional model in the teaching and learning process
to test and validate curricula and methodologies at the
school class level, teacher education, and the field of
educational research.
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